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COLOR SIMULATION SYSTEM FOR HAIR COLORING 



FIELD OF THE INVENTION 

The present invention relates to a color simulation system for performing 
a simulation to check a hair color that is expected as a result of application of 
5 hair color preparations to the original hair of a client, prior to a hair coloring 
operation. 

BACKGROUND OF THE INVENTION 

In recent years, an increasing number of people enjoy having their hair 
10 colored in desired colors that coordinate with the colors of their makeup or 

clothes. When hair coloring is performed, however, the resultant hair color is 
different from the color of a hair color preparation used for the hair coloring, 
because the resultant color greatly depends on the general characteristics of 
the hair such as the thickness and hardness of the hair, and the original color of 
15 the hair before the hair coloring. 

At a beauty salon, a hair stylist normally provides counseling to each 
client before a hair coloring operation, so as to minimize the difference between 
the color desired by the client and the resultant color expected from experience 
by the hair stylist. However, hair colors one would picture in mind are very 
20 subjective and are very hard to put into words. To counter this problem, 

Japanese Laid-Open Patent Publication No. 204138 of 1997 discloses a device 
that shows the images of estimated hair colors to a hair stylist and his/her 
client, so that the hair stylist can provide smooth counseling based on the 
estimated images. 

25 Meanwhile, a method called "hair color mixing" has been becoming 

popular recently in response to various consumer demands for hair colors. 
According to the hair color mixing method, two different hair color preparations 
are mixed and then applied to hair. By this method, however, it is even more 
difficult to color the hair of a client as desired, than in the conventional case 

30 where only one hair color preparation is used. Therefore, it is necessary to 
carefully and accurately provide counseling so as to reduce the difference 
between the resultant color desired by the client and the resultant color 
expected by the hair stylist. 
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In the case of a hair coloring operation to be performed by the hair color 
mixing method, however, there has not been a suitable technique developed for 
providing smooth counseling to a client so as to clearly show the client the 
resultant hair color expected by the hair stylist. 

5 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide a means for 
performing an accurate hair coloring operation with mixed hair color 
preparations, so as to minimize the difference between the hair color desired by 

10 a client and the resultant hair color expected by a hair stylist. 

To solve the above problem, the present invention provides a color 
simulation system that includes: a display section; a base screen displaying 
section that displays a base screen on the predetermined display area of the 
display section, the base screen having first through fifth layers; a hair color 

15 data storage section that records the RGB value of each of original hair colors 
to be subjected to hair coloring; a hair color preparation data storage section 
that records the RGB value of each of the colors of hair color preparations; a 
hair line data storage section that records the image data of a hair line; a first 
input section that receives an input of choice of one hair color from the original 

20 hair colors recorded in the hair color data storage section; a second input 

section that receives an input of choice of two hair color preparations from the 
data of the hair color preparations recorded in the hair color preparation data 
storage section together with a mixing ratio between the selected hair color 
preparations; a first image displaying section that displays the hair line with 

25 predetermined transparency on the first layer of the base screen according to 
the image data recorded in the hair line data storage section; a second image 
displaying section that retrieves the RGB value of a selected hair color from the 
hair color data storage section and displays the selected hair color without 
transparency on the fifth layer of the base section based on the input received 

30 at the first input section; a third image displaying section that retrieves the RGB 
values of the selected two hair color preparations from the hair color preparation 
data storage section and displays the colors of the selected two hair color 
preparations with predetermined transparency on the third and fourth layers of 
the base screen, respectively based on the input received at the second input 

35 section, the predetermined transparency corresponding to the mixing ratio 

between the two hair color preparations; and a fourth image displaying section 
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that retrieves the RGB value of the selected hair color from the hair color data 
storage section and displays the selected hair color with predetermined 
transparency on the second layer of the base screen based on the input 
received at the first input section. 
5 In the above described structure, the base screen displayed by the base 

screen displaying section preferably has an intermediate layer between the first 
and second layers, and the color simulation system further includes a second 
hair line data storage section that records the image data of a second hair line 
which is different from the hair line recorded in the hair line data storage section 

10 in line pattern and color, and a fifth image displaying section that displays the 
second hair line with predetermined transparency on the intermediate layer of 
the base screen according to the image data recorded in the second hair line 
data storage section. 

More preferably, the third image displaying section displays the selected 

15 two hair color preparations in the colors which are deeper than the original 

colors thereof recorded in the hair color preparation data storage section by a 
predetermined RGB value and with the transparency corresponding to the 
mixing ratio between the two. hair color preparations. 

Also, the third image displaying section preferably displays the color of 

20 one of the selected two hair color preparations on the third layer with the 

transparency which is lower than the transparency determined by the mixing 
ratio, and the color of the other one of the selected two hair color preparations 
on the fourth layer with the transparency which is higher than the transparency 
determined by the mixing ratio. 

25 Further, the display area of the display section is preferably the hair 

region on the head of a model displayed by the display section. 

According to the present invention, a screen with a layered structure is 
prepared, and a hair line image and the original color of the hair to be subjected 
to hair coloring are displayed with predetermined transparency on the 

30 corresponding layers of the screen. Also, the colors of two hair color 

preparations to be mixed with each other are displayed with the transparency 
corresponding to the mixing ratio between the two hair color preparations on the 
corresponding layers. These layers are then superimposed on one another so 
as to display the image of the hair in a color with the feel that is very close to 

35 the actual resultant color of the hair subjected to the hair coloring. 
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In this manner, a hair coloring simulation can be performed with the 
system according to the present invention, while the color of hair is being 
monitored on the screen. Through the hair coloring simulation, the difference 
between the color desired by the client and the resultant color expected by the 
5 hair stylist can be made as small as possible. Thus, more accurate hair coloring 
can be performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating the structure of a color simulation 
10 system according to a first embodiment of the present invention; 

Fig. 2 illustrates the main screen to be displayed on the display section of 
the system shown in Fig. 1; and 

Fig. 3 illustrates the layered structure of the screen of the system shown 
in Fig. 1. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following is a description of embodiments of the present invention, 
with reference to the accompanying drawings. 

Fig. 1 is a block diagram of a color simulation system according to a first 
20 embodiment of the present invention. As shown in Fig. 1, the system according 
to the present invention includes a display section 1 and a base screen 
displaying section 2 that displays a base screen having first through fifth layers 
(in this order from the top) on a predetermined display area of the display 
section 1. 

25 The system according to the present invention also includes a hair color 

data storage section 3 in which the RGB value of each of original hair colors to 
be subjected to hair coloring are stored in advance, a hair color preparation 
data storage section 4 in which the RGB value of each of the colors of hair color 
preparations are stored in advance, and a hair line data storage section 5 in 

30 which the image data of a hair line are stored in advance. The image of the hair 
line only shows the dark regions representing the hair, and the rest of the image 
is transparent. 

The system according to the present invention further includes a first 
input section 6 that receives an input of choice indicating one of the hair colors 
35 registered in the hair color data storage section 3, and a second input section 7 
that receives an input of choice indicating two hair color preparations selected 
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from the hair color preparations registered in the hair color preparation data 
storage section 4, together with a mixing ratio between the selected two hair 
color preparations. 

Fig. 2 illustrates the main screen displayed on the display section 1 of the 
5 system according to the present invention. As shown in Fig. 2, a first display 
region 20 that is located at the lower left of the screen displays the face of a 
model. In this embodiment, the base screen displayed by the base screen 
displaying section 2 is the region in which the image of the hair 25 of the model 
is shown. Instead of the face of a model, for example, the image of the face of 
10 a client that is taken through a suitable image capturing device such as a digital 
camera, and the image of the hair of the client can be shown on the base 
screen. 

In Fig. 2, a second display region 21 located at the center right of the 
screen displays a color chart 26. The color chart 26 has a matrix-like format 

15 that includes blocks representing the respective colors registered in the hair 

color data storage section 3 and the hair color preparation data storage section 
4. In this embodiment, the first input section 6 is formed with the color chart 26 
and a suitable pointing device (not shown) such as a mouse. The block of a 
desired color shown on the color chart 26 is selected with the mouse, and an 

20 input of choice indicating the desired color registered in the hair color data 

« 

storage section 3 is carried out. 

In Fig. 2, at the lower right of the screen, a third display region 22 and a 
fourth display region 23 are located at a distance from each other in the 
horizontal direction. A slider 24 that has a scale 27 is displayed between the 

25 third display region 22 and the fourth display region 23. In this embodiment, the 
second input section 7 is formed with the slider 24 as well as the color chart 26 
and the mouse that also constitute the first input section 6. The blocks of 
desired two colors on the color chart 26 are selected with the mouse, and then 
an input of choice indicating the two hair color preparations among the hair 

30 color preparations registered in the hair color preparation storage section 4 is 
carried out. The colors of the selected two hair color preparations are displayed 
on the third display region 22 and the fourth display region 23, respectively. 
Further, the slider 24 is moved with the mouse and is set in a desired position 
so as to carry out an input of choice indicating the mixing ratio between the 

35 selected two hair color preparations. Here, if the slider 24 is located in the 

middle of the scale 27, the mixing ratio between the two hair color preparations 
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is 1 to' 1. In this manner, the mixing ratio between the two hair color 
preparations is determined by the ratio between the lengths from the slider 24 to 

both ends of the scale 27. 

The system according to the present invention also includes a first image 
5 displaying section 8 that displays the corresponding hair line image with 

predetermined transparency on the first layer of the base screen, based on the 
image data stored in the hair line data storage section 5. Here, the hair line 
image may include only one type of image. However, this embodiment is 
designed to three-dimensionally display each hair image on the display section 
10 1 and give the actual feel of the hair to the hair image displayed on the screen. 
To do so, a second hair line image that is different from the first hair line image 
in line pattern and color is superimposed on the first hair line image. Therefore, 
the base screen displayed by the base screen displaying section 2 has an 
intermediate layer between the first and second layers, and the system further 
15 includes: a second hair line data storage section 1 2 in which the image data of 
the second hair line image that is different from the first hair line image in line 
pattern and color are stored in advance; and a fifth image displaying section 13 
that displays the corresponding second hair line image with predetermined 
transparency on the intermediate layer of the base screen, based on the image 
20 data stored in the second hair line data storage section 12. 

In this case, the hair line image and the transparency of the color to be 
displayed on each layer are empirically determined by the values representing 
the optimum display image. Such values are obtained through a test run of the 
system and monitoring of the screen displayed on the display section 1. 
25 The system according to the present invention further includes: a second 

image displaying section 9 that retrieves the RGB value of the selected hair 
color from the hair color data storage section 3, based on the input received at 
the first input section 6, and displays the selected hair color without 
transparency on the fifth layer of the base screen; a third image displaying 
30 section 10 that retrieves the RGB values of the selected two hair color 

preparations from the hair color preparation data storage section 4, based on 
the input received at the second input section 7, and displays the colors of the 
selected hair color preparations on the third and fourth layers of the base 
screen, respectively, with the transparency corresponding to the mixing ratio 
35 between the selected hair color preparations; and a fourth image displaying 

section 11 that retrieves the RGB value of the selected hair color from the hair 



color data storage section 3, based on the input received at the first input 
section 6, and displays the selected hair color with predetermined transparency 
on the second layer of the base screen. 

Fig. 3 illustrates the layered screen displaying process to be carried out 
5 by the system according to the present invention. For ease of explanation, the 
base screen shown in Fig. 3 has the shape of a trapezoid, instead of the shape 
of the hair line. In Fig. 3, reference numeral 30 indicates the first layer of the 
base screen, reference numeral 31 indicates the intermediate layer, and 
reference numerals 32 through 35 indicate the second through fifth layers. 

10 Referring to Fig. 3, the operation of the system according to the present 

invention is now described briefly. First, the original color of the hair is input to 
the first input section 6. The first image displaying section 8 then displays the 
hair line image with the predetermined transparency on the first layer 30. The 
fifth image displaying section 13 displays the second hair line image with the 

15 predetermined transparency on the intermediate layer 31. The second image 
displaying section 9 displays the selected hair color without transparency on the 
fifth layer 35. These layers 30, 31, and 35 are then superimposed on one 
another so as to display the image of the hair in the original hair color on the 
base screen. 

20 Next, the colors of the two hair color preparations and the mixing ratio 

between the two hair color preparations are input to the second input section 7. 
The third image displaying section 10 then displays the colors of the selected 
hair color preparations with the predetermined transparency on the third layer 
33 and the fourth layer 34, respectively, and the fourth image displaying section 

25 11 displays the selected hair color with the predetermined transparency on the 
second layer 32. All the layers 30 through 35 are then superimposed on one 
another so as to display the image of the hair in the resultant color of mixing the 
two hair color preparations on the base screen. Here, the same hair color as 
the color displayed on the fifth layer 35 is displayed on the second layer 32 and 

30 superimposed on the other colors with the predetermined transparency 

displayed on the other layers, so that a hair color 36 that is very similar to the 
actual resultant hair color is displayed. 

Since the layers (the first layer 30 and the intermediate layer 31), on 
which the first hair line image and the second hair line image are displayed, are 

35 located (on the front side of the display) over the layers (the third layer 33 and 
the fourth layer 34) on which the colors of the hair color preparations are 
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displayed, the color of the hair displayed on the display section 1 as a result of 
the superimposition of the layers is more whitish than the actual resultant color. 
To prevent this problem, the third image displaying section 10 preferably 
replaces the RGB values representing the colors of the selected two hair color 
5 preparations with RGB values that represent darker colors than the original 
colors of the selected two hair color preparations by predetermined values. By 
doing so, the colors of the selected two hair color preparations are displayed 
with the transparency corresponding to the selected mixing ratio on the third 
and fourth layers 33 and 34, respectively. 

10 The replacing RGB values that represent darker colors than the original 

colors of the selected hair color preparations are determined so that an optimum 
display image can be obtained, through a test run of the system and monitoring 
of the screen displayed on the display section 1. 

Also, since the third layer 33 is located over the fourth layer 34 (or on the 

15 front side of the fourth layer 34 on the display), the color displayed on the 
display section 1 as a result of the superimposition of the layers is slightly 
different from the actual resultant color obtained by mixing the two hair color 
preparations, with the transparency corresponding to the mixing ratio received 
at the second input section 7. Therefore, to display a color that approximates to 

20 the actual resultant mixed color, the third image displaying section 1 0 preferably 
changes the value of the transparency of the color of the hair color preparation 
to be displayed on the third layer 33 to a lower value, by a predetermined 
amount, than the value of the transparency determined by the mixing ratio 
between the selected two hair color preparations. The third image displaying 

25 section 10 also preferably changes the value of the transparency of the color of 
the hair color preparation to be displayed on the fourth layer 34 to a higher 
value, by a predetermined amount, than the value of the transparency 
determined by the mixing ratio between the selected two hair color preparations. 
The third image displaying section 10 then displays the colors of the selected 

30 two hair color preparations with the changed transparency on the third and 
fourth layers 33 and 34, respectively. 

The predetermined amount by which the transparency is changed is 
empirically determined by the values representing an optimum display image 
that can be obtained through a test run of the system and monitoring of the 

35 screen displayed on the display section 1. 
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In the above described manner, the color simulation system according to 
the present invention forms a screen with a layered structure. In this system, 
the hair line image and the original color of hair to be subjected to hair coloring 
are displayed with predetermined transparency on the corresponding layers. 
5 The colors of two hair color preparations to be. mixed with each other are also 
displayed with the transparency corresponding to the mixing ratio between the 
two hair color preparations on the corresponding layers. Those layers are 
superimposed on one another so as to display the image of the hair in a color 
with the feel that is very similar to the actual resultant color of the hair subjected 
10 to the hair coloring. 



